Two underlying components of verbal fluency tasks have been identified as clustering (the ability to generate successive words within a sub-category) and switching (the ability to shift from one sub-category to another). Selective impairment of switching ability occurs in patients with frontostriatal pathology, whilst clustering ability is compromised with temporal lobe dysfunction. Letter fluency tasks have been shown to be especially sensitive to frontostriatal deficits, whereas, category fluency tasks tend to be compromised by temporal lobe pathology. This study examined two types of verbal fluency task (letter fluency and category fluency) using two levels of analysis (phonemic and semantic) for clustering and switching measures. The performance of 21 frontostriatally compromised Huntington's disease (HD) patients was followed over an average of 3.5 annual follow-up visits. HD patients showed a significant reduction of correctly generated words over time, together with a significant increase in word repetitions. Phonemic switching decreased significantly over time for both letter and category fluency. Semantic switching, however, remained stable over time for both verbal fluency tasks. Clustering (both semantic and phonemic) likewise remained stable and did not vary longitudinally for either letter or category fluency. Hence, phonemic switching alone drove verbal fluency performance and this selective impairment can be explained by the progressive involvement of frontostriatal circuitry in the natural progression of HD.
Introduction
Verbal fluency is a commonly used neuropsychological test which examines the ability to spontaneously produce words orally within a fixed time span. There are two types of verbal fluency tasks, i.e. letter fluency (variously known in the literature as initial letter fluency, phonemic fluency, phonological fluency, formal fluency, letter-cue word generation) and category fluency (or semantic (category) fluency, semantic-cue word generation). For letter fluency, words must be produced according to phonemic constraints (i.e. exemplars beginning with a specified letter of the alphabet such as 'f'). For category fluency, words must be produced according to semantic constraints (i.e. exemplars which belong to a specified semantic category, such as 'animal'). The measure of performance most commonly used is the number of correctly generated words within 60 s. This measure is believed to tap frontal [9, 10] and temporal [8, 11, 24 ] lobe function and is generally decreased in Huntington's disease (HD) patients relative to controls [5] [6] [7] 36] . Indeed, there is some evidence for a decline in performance over time for letter [17] and category fluency in HD [2] , despite the lack of cross-sectional difference for both letter and category fluency when comparing early versus late HD [5, 6] .
A qualitative examination of the sequence and nature of the actual words generated provides further insights on the different types of processes that occur in this task. Observation of clustering (where related words are produced rapidly one after the other) and switching (where there is a slight pause before another cluster of related words is produced) has led to the proposition that two distinct but complementary cognitive strategies (i.e. clustering and switching) are in operation during verbal fluency tasks [14, 37, 40] . This concept has been refined and operationalised by Troyer et al.
[37] and subsequently used to investigate further the nature of verbal fluency performance in neurologically impaired patients [31, 36] . Thus, the extent to which patients demonstrate
